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CHARACTERIZATION OF RECYCLED CONSTRUCTION AND DEMOLITION RESIDUES (RCD-R) 
FOR USE AS SOIL ACIDITY CORRECTIVE
Abstract: &RQVWUXFWLRQ DQG GHPROLWLRQ UHVLGXHV &'5 DUH DQ LPSRUWDQW HQYLURQPHQWDO LVVXH EHFDXVH WKH\
UHSUHVHQWPRUH WKDQRIVROLGZDVWHSURGXFHG LQFLWLHV2Q WKHRWKHUKDQG VRLODFLGLW\ LVRQHRI WKHPDLQ
DVSHFWVWKDWUHGXFHEUD]LOLDQVRLOVSURGXFWLYLW\7KHOLPHVWRQHXVHGWRDGMXVWWKHVRLOS+LVDOVRRQHRIWKHPDLQ
UDZPDWHULDOVXVHGLQFHPHQWDQGOLPHPDQXIDFWXUH7KXVUHF\FOLQJFRQFUHWHDQGPRUWDUZKLFKDUHSUHSDUHGZLWK
FHPHQWDQGOLPHFDQSURYLGHDSURGXFWZLWKWKHSRWHQWLDOWRFRUUHFWVRLODFLGLW\7KLVVWXG\DLPHGWRFKDUDFWHUL]H
UHF\FOHGFRQVWUXFWLRQDQGGHPROLWLRQUHVLGXHV5&'5ORRNLQJIRULWVXVHDVDVRLOS+FRUUHFWLYH,WZDVXVHG
5&'5IURPFRQFUHWHDQGPRUWDUJUD\PDWHULDO7KHUHVXOWVVXJJHVWWKDWWKH5&'5KDVSRWHQWLDOWREHXVHGDV
DVRLOS+FRUUHFWLYH
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1. Introdução
2VUHVtGXRVJHUDGRVQDFRQVWUXomRFLYLOHGHPROLomR5&'VmRXPSUREOHPDDPELHQWDOSRLVUHSUHVHQ-
WDPPDLVGHGRVUHVtGXRVVyOLGRVXUEDQRV*(67­2DPELHQWDO$PDLRUSDUWHGHVVHVUHVtGXRVWHP
XPDGLVSRVLomR¿QDO LQDGHTXDGDRFDVLRQDQGRVpULRV LPSDFWRVDPELHQWDLV$OpPGLVVRFDVRHVVHPDWHULDOVHMD
GLVSRVWRHPDWHUURVSRGHUHGX]LUGUDVWLFDPHQWHDYLGD~WLOGRVPHVPRV6$1726
$VVLPDUHFLFODJHPGHVVHVUHVtGXRVWHPVHWRUQDGRXPDDOWHUQDWLYDHFRQ{PLFDHDPELHQWDOPHQWHYLiYHOH
GDGRRULJHPDGLYHUVDVXVLQDVGHUHFLFODJHPTXHVHSDUDPRVUHVtGXRVHQTXDGUDGRVFRPRFODVVH$SHOD5HVROXomR
GR&RQVHOKR1DFLRQDOGH0HLR$PELHQWH&21$0$TXHH[FOXLSOiVWLFRPHWDOYLGURPDGHLUDHJHVVR
%5$6,/  HPRHP HVWH UHVtGXR HPGLYHUVDV JUDQXORPHWULDV2PDWHULDO UHVXOWDQWH p GHQRPLQDGR5&'
UHFLFODGRRX5&'5(VWHPDWHULDOWHPHQFRQWUDGRDSOLFDo}HVQDSUySULDFRQVWUXomRFLYLOQDIDEULFDomRGHSUp
PROGDGRVRXXWLOL]DGRQDSDYLPHQWDomRRXFRQWHQomRGHHQFRVWDV
6HJXQGR0HOOR)LOKRRFDOFiULRpXPDGDVSULQFLSDLVPDWpULDVSULPDVSDUDDIDEULFDomRGRFLPHQ-
WRSRUWODQGHGDFDOKLGUDWDGD±SURGXWRVODUJDPHQWHXWLOL]DGRVQDSUHSDUDomRGHFRQFUHWRVDUJDPDVVDVHUHERTXHV
QDVREUDVGHFRQVWUXomRFLYLOQR%UDVLO
(VWHHVWXGRWHYHRREMHWLYRGHFDUDFWHUL]DUTXtPLFDHPLQHUDORJLFDPHQWHUHVtGXRVGHFRQVWUXomRFLYLOH
GHPROLomRUHFLFODGRV5&'5WHQGRHPYLVWDVXDXWLOL]DomRFRPRFRUUHWLYRGHDFLGH]GRVROR
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2. Materiais e Métodos
2UHVtGXRXWLOL]DGRIRLXP5&'5FODVVH$IRUQHFLGRSHOD8VLQDGH5HFLFODJHPGD3URKDEGRPXQLFtSLR
GH6mR&DUORV63SURYHQLHQWHGHFRQFUHWRVDUJDPDVVDVHUHERTXHV5&'5FLQ]D)RUDPUHDOL]DGDVFLQFRFR-
OHWDVGHDPRVWUDVFRPLQWHUYDORVGHWUrVPHVHVDSUR[LPDGDPHQWHHQWUHXPDHRXWUDIHFKDQGRRFLFORGHXPDQR
GHSURGXomRGDXVLQD(VVDVDPRVWUDVIRUDPGHQRPLQDGDVFLQ]DFLQ]DFLQ]DFLQ]DHFLQ]DHPRUGHP
FURQROyJLFDGHFROHWD
$VFRPSRVLo}HVTXtPLFDHPLQHUDOyJLFDGDVDPRVWUDVIRUDPGHWHUPLQDGDVXWLOL]DQGRDVWpFQLFDVGH(V-
SHFWURVFRSLDSRU)OXRUHVFrQFLDGH5DLRV;)5;H'LIUDWRPHWULDGH5DLRV;'5;UHVSHFWLYDPHQWH$VDQiOLVHV
GH)5;IRUDPUHDOL]DGDVHPXPHVSHFWU{PHWURPDUFD3DQDO\WLFDOVpULH$[LRVPRGHOR3:HDVGH'5;
HPXPGLIUDW{PHWURPDUFD6KLPDG]XPRGHOR;5'FRPWHQVmRGHN9HFRUUHQWHGHP$FRPYDU-
UHGXUDDQJXODUGHDHYHORFLGDGHGHPLQ2VWHRUHVGH&D2H0J2RSRGHUGHQHXWUDOL]DomR31HR
SRGHUUHODWLYRGHQHXWUDOL]DomRWRWDO3517GDVDPRVWUDVFLQ]DFLQ]DHFLQ]DIRUDPGHWHUPLQDGDVGHDFRUGR
FRPDPHWRGRORJLDGHVFULWDQD,QVWUXomR1RUPDWLYD1RGR0$3$%5$6,/
3. Resultados e Discussão
2VUHVXOWDGRVGH)5;VmRDSUHVHQWDGRVQD7DEHODVHQGRGHVWDFDGRVRVFRPSRQHQWHVFRPFRQFHQWUD-
o}HVPpGLDVPDLVH[SUHVVLYDVDFLPDGH2HOHPHQWRTXHPDLVVHGHVWDFRXIRLR6LFRPFRQFHQWUDomRGH
DSUR[LPDGDPHQWH,VWRpFRHUHQWHFRPRKLVWyULFRGHVVHUHVtGXRTXHpRULXQGRGHFRQFUHWRVTXHHPVXDHOD-
ERUDomROHYDPHPPpGLDWUrVPHGLGDVGHDUHLDXPDGHSHGUDHXPDGHFLPHQWRVHIRUSDUDDSOLFDomRHVWUXWXUDO
RXQRYHPHGLGDVGHDUHLDGXDVGHFDOHXPDGHFLPHQWRVHIRUSDUDUHERFR
2&DDSUHVHQWRXFRQFHQWUDomRPpGLDGHTXDVH(VWDH[SUHVVLYDTXDQWLGDGHGHFiOFLRpSURYHQLHQWH
GR&D&2GRFDOFiULRSUHVHQWHQRFLPHQWRSRUWODQGHQDFDOKLGUDWDGDXWLOL]DGRVQDHODERUDomRGHFRQFUHWRVHDUJD-PDVVDV$SHTXHQDFRQFHQWUDomRGH0JGHWHFWDGDGHYHWHUVXDRULJHPQR0J&2SUHVHQWHWDPEpPQRFDOFiULR$SUHVHQoDGH$OH)HHPEDL[DVFRQFHQWUDo}HVGHYHWHURULJHPQDDUJLODXWLOL]DGDWDPEpPQDIDEULFDomRGRFLPHQWR
SRUWODQG$QJXORHPXPDDQiOLVHSRU)5;GHXP5&'5FLQ]DSURGX]LGRSHODXVLQDGHUHFLFODJHPGH
,WDTXHUD±63REWHYHWHRUHVGRVSULQFLSDLVy[LGRVPXLWRSUy[LPRVDRVDTXLREWLGRV
7DEHOD5HVXOWDGRVGDVDQiOLVHVGH)5;GDVDPRVWUDVGHFLQ]DH
0DWHULDO SiO AlO )HO &D2 0J2 7L2 3O5 1DO .O 0Q2 LOI
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/2,SHUGDSRULJQLomR³ORVVRQLJQLWLRQ´'3GHVYLRSDGUmR&9FRH¿FLHQWHGHYDULDomR/'OLPLWHGH
detecção da técnica para cada componente mineral.
$VDPRVWUDVFLQ]DHDSUHVHQWDUDPRPHVPRSDGUmRGHGLIUDomRGHUDLRV;FXMRGLIUDWRJUDPD
WtSLFRpPRVWUDGRQD)LJXUD2EVHUYDVHTXHIRUDPGHWHFWDGDVDSHQDVDVIDVHVFULVWDOLQDVGHTXDUW]R6L2HGH
FDUERQDWRGHFiOFLR&D&2&RHUHQWHPHQWHFRPRVUHVXOWDGRVGH)5;RVSLFRVUHIHUHQWHVDRTXDUW]RIRUDPRV
PDLVLQWHQVRV1mRIRUDPGHWHFWDGDVIDVHVGHVLOLFDWRVGH$OH)HRTXHpXPLQGLFDWLYRGHTXHSUDWLFDPHQWHWRGR
R6LSUHVHQWHHVWiDVVRFLDGRDRTXDUW]RLVWRpGHVVHPDWHULDOpFRPSRVWRSRUTXDUW]R
$7DEHODDSUHVHQWDRVWHRUHVGH&D20J2SRGHUGHQHXWUDOL]DomR31HSRGHUUHODWLYRGHQHXWUDOL-
]DomRWRWDO3517REWLGRVSDUDDVDPRVWUDVFLQ]DH2VYDORUHVPtQLPRVGHVVHVtQGLFHVH[LJLGRVSHODOHJLV-
ODomREUDVLOHLUDSDUDUHJLVWURHFRPHUFLDOL]DomRGHFRUUHWLYRVGHS+GRVRORVmRGHHUHVSHFWLYDPHQWH
2VYDORUHVDTXLREWLGRVHVWmRPXLWRDTXpPGRVUHTXHULGRVSHODOHJLVODomRGHL[DQGRFODURTXHVmRLQVX¿FLHQWHV
SDUDRUHJLVWURHFRPHUFLDOL]DomRGR5&'5FLQ]DFRPRFRUUHWLYRGHS+(QWUHWDQWRGHVVHPDWHULDOpFRP-
SRVWRSRUTXDUW]RHDSDUWLFLSDomRGR&DHGR0JVRPDGDVpGHDSHQDV&RPRRVHIHLWRVGHFRUUHomRGHS+
HVWmRDVVRFLDGRVSULQFLSDOPHQWHDR&DHDR0JVHR5&'5FLQ]DSDVVDUSRUXPSURFHVVRGHVHSDUDomRHUHWLUDGD
GRTXDUW]RFRQFHQWUDQGRDSDUWHDWLYDGRPDWHULDOpSURYiYHOTXHRVYDORUHVGRVWHRUHVGH&D20J231H
3517VHHQTXDGUHPGHQWURGRVYDORUHVH[LJLGRVSDUDUHJLVWURHFRPHUFLDOL]DomRFRPRFRUUHWLYRGHDFLGH]GRVROR
DOpPGDJUDQGHUHGXomRGDPDVVDHYROXPHGRPDWHULDORTXHWHPLPSDFWRSRVLWLYRQRVHXFXVWRGHWUDQVSRUWH
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)LJXUD'LIUDWRJUDPDGHUDLRV;GHXPDDPRVWUDGH5&'5FLQ]D
7DEHOD7HRUHVGH&D20J231H3517GDVDPRVWUDVFLQ]DFLQ]DHFLQ]D
&D20J2 31 3517

FLQ]D   
FLQ]D   
FLQ]D   
PpGLD   
'3   
&9   
'3GHVYLRSDGUmR&9FRH¿FLHQWHGHYDULDomR
4. Conclusões
25&'5FLQ]DQmRDWLQJHRVQtYHLVGH313517HGRVWHRUHVGH&D20J2QHFHVViULRVSDUDUHJLVWUR
HFRPHUFLDOL]DomRFRPRFRUUHWLYRGHDFLGH]GRVROR(QWUHWDQWRR5&'5FLQ]DpFRPSRVWRSRUFHUFDGHGH
TXDUW]RPDWHULDOTXHQmRWHPIXQomRFRUUHWLYDGHDFLGH]GRVRORVHQGRTXHSDUWHDWLYD&D2H0J2FRUUHVSRQGH
DSUR[LPDGDPHQWHD
'HVVD IRUPDDEUHVHDSRVVLELOLGDGHGH VHGHVHQYROYHUSURFHVVRVGH VHSDUDomRH UHWLUDGDGRTXDUW]R
FRQFHQWUDQGRDSDUWHDWLYDGHVVHPDWHULDO
Agradecimentos
2VDXWRUHVDJUDGHFHPj8VLQDGH5HFLFODJHPGD3URKDE6mR&DUORVSHORIRUQHFLPHQWRGRPDWHULDO5&'
5FLQ]DFODVVH$XWLOL]DGRQHVWHHVWXGRHj(PEUDSD&13TH
H&(1$863SHORVDSRLRV¿QDQFHLURVHGHSHVVRDO
Referências
$1*8/26&&DUDFWHUL]DomRGHDJUHJDGRVGHUHVtGXRVGHFRQVWUXomRHGHPROLomRUHFLFODGRVHDLQÀXrQFLDGH
VXDVFDUDFWHUtVWLFDVQRFRPSRUWDPHQWRPHFkQLFRGRVFRQFUHWRVS7HVH'RXWRUDGRHP(QJHQKDULD
&LYLO±(VFROD3ROLWpFQLFD8QLYHUVLGDGHGH6mR3DXOR6mR3DXOR
%5$6,/&RQVHOKR1DFLRQDOGH0HLR$PELHQWH&21$0$5HVROXomRQRGHGHMXOKRGH(VWDEHOHFH
GLUHWUL]HVFULWpULRVHSURFHGLPHQWRVSDUDDJHVWmRGRVUHVtGXRVGDFRQVWUXomR'LiULR2¿FLDOGD8QLmR%UDVtOLD
')MXO
%5$6,/0LQLVWpULRGD$JULFXOWXUD3HFXiULDH$EDVWHFLPHQWR0$3$,QVWUXomR1RUPDWLYD'$6QRGH
GHMXOKRGHGLVS}HVREUHPDQXDOGHPpWRGRVDQDOtWLFRVR¿FLDLVSDUDIHUWLOL]DQWHVPLQHUDLVRUJkQLFRV
RUJDQRPLQHUDLVHFRUUHWLYRV'LiULR2¿FLDOGD8QLmR%UDVtOLD')MXO
*(67­2DPELHQWDOGHUHVtGXRVGDFRQVWUXomRFLYLODH[SHULrQFLDGR6LQGXV&RQ636mR3DXOR2EUD/LPSD
,	76LQGXV&RQ63S
0(//2),/+2&+5(VWXGRGHFDUDFWHUL]DomRHDSOLFDomRGRVUHVtGXRVVyOLGRVJHUDGRVQDIDEULFDomRGH
SUHFLSLWDGRGHFDUERQDWRGHFiOFLRFRPRFRUUHWLYRGDDFLGH]GRVROR2XUR3UHWR0*I'LVVHUWDomR
siagro-2014.indb   483 16/12/14   18:31
P.R.O. Lasso, C.M.P. Vaz, C.R. de Oliveira, A.C. de C. Bernardi484
0HVWUDGR±5HGH7HPiWLFDHP(QJHQKDULDGH0DWHULDLV&RQYrQLRHQWUHD8QLYHUVLGDGHGR(VWDGRGH0LQDV
JHUDLV)XQGDomR&HQWUR7HFQROyJLFRGH0LQDV*HUDLVHD8QLYHUVLGDGH)HGHUDOGH2XUR3UHWR2ULHQWDGRU
SURI'U-RUJH$OEHUWR6RDUHV7HQyULR
6$1726(&*$SOLFDomRGHUHVtGXRVGHFRQVWUXomRHGHPROLomRUHFLFODGRV5&'5HPHVWUXWXUDVGHVROR
UHIRUoDGR6mR&DUORV63I'LVVHUWDomR0HVWUDGR(VFRODGH(QJHQKDULDGH6mR&DUORV8QLYHU-
VLGDGHGH6mR3DXOR6mR&DUORV2ULHQWDGRUSURI'U2UHQFLR0RQMH9LODU
siagro-2014.indb   484 16/12/14   18:31
